Cortical strokes alter functional maps but associated changes in connections have not been documented. The neuroanatomical tracer biotinylated dextran amine (BDA) was injected into cortex bordering infarcts 3 weeks after focal strokes in rat whisker barrel (somatosensory) cortex. The mirror locus in the opposite hemisphere was injected as a control. After 1 week of survival, brains were processed for cytochrome oxidase (CO)-, Nissl-, and BDA-labeled neurons. Cortex bordering the infarct (peri-infarct cortex) had abnormal CO and Nissl structure. BDA-labeled neurons were plotted and projections were analyzed quantitatively. Animals with small strokes had intracortical projections, arising from peri-infarct cortex, not seen in normal hemispheres: the overall orientation was statistically significantly different from and rotated 157°relative to the controls. Compared to the controls, significantly fewer cells were labeled in the thalamus. Thus, after focal cortical stroke, the peri-infarct cortex is structurally abnormal, loses thalamic connections, and develops new horizontal cortical connections by axonal sprouting.
INTRODUCTION
Stroke is a principal cause of disability in the United States. There is considerable understanding of the mechanisms of acute cell death but little is known of the basis of brain reorganization and repair after stroke. Recent studies have shown that the adult brain is capable of a striking degree of remodeling after focal cortical lesions. An understanding of the mechanisms of brain reorganization after stroke may allow for the development of novel therapies targeted toward neurorehabilitation of the disabled stroke patient.
Cortical lesions produce physiological plasticity of cortical sensory and motor maps, including shifted limb representations to new loci around a lesion site (Nudo & Milliken, 1996; Nudo et al., 1996; Traversa et al., 1997) . Focal cortical lesions provoke distant dendritic remodeling (Jones & Schallert, 1992) and induce stem cells to differentiate into projection neurons that establish long-distance cortical connections (Magavi et al., 2000) . This demonstrates the capacity of the adult brain to establish new neuronal circuits but these results are from cortical injury models other than stroke. Stroke has been shown to produce changes in indirect markers of new neuronal connections, such as GAP-43 and synaptophysin (Stroemer et al., 1995) , but no studies have directly demonstrated the formation of new patterns of neuronal connections.
The present study was undertaken to determine the extent and distribution of axonal sprouting after focal cortical stroke. Small strokes were targeted to a portion of the somatosensory cortex (SI) containing the cortical representation of the facial whiskers, known as the barrel field (see Figs. 1 and 2 for details; Wei et al., 1995 Wei et al., , 1998 . This cortical region contains a regular array of cortical modules, the barrels, that have a 1:1 correspondence with the facial whiskers (Woolsey & Van der Loos, 1970; Chapin & Lin, 1990) . The barrel
